Abstract: Existence of relationships between consumption viewed from quantitative as well as qualitative standpoint and level of economic development seems obvious. However, both food perception and food choices depend not only on the level of economic development, but they are also driven by innovative actions of food producers. The purpose of this paper was to analyse how current trends in food product innovations are related to the levels of national incomes in selected countries. An empirical analysis was performed using data on 15 food product innovation trends provided by XTC World Innovation Panorama, and the World Bank data on the GNI levels. It was shown that the level of economic development determines the direction of food innovations and related quality of food consumption. It leads to a conclusion that after reaching a certain threshold income, demand for the food quantity consumed becomes substituted with demand for food quality attributes.
Introduction
In general, it seems obvious that consumption viewed from quantitative as well as qualitative standpoint should be related to the level of economic development. Yet, according to Engel's law functional forms of such relationships depends on a type of goods considered. In the case of food, the quantity consumed cannot be expected to rise proportionally to the increase in economic wealth of countries or world regions. Therefore, the quantity of basic foods consumed in rich economies tends to stagnate, what does not mean that the nature of food demand remains unchanged. Food SZCZEPAN FIGIEL AND JUSTYNA KUFEL-GAJDA 430 perception and food choices evolve not only as consumer incomes increase. As it can be found in the literature, food perception in the world ranges from surviving to enjoyment, whereas food choices vary from carbohydrate staples to diet, functional and organic food. Figure 1 illustrates how consumer perception and choices regarding food are supposed to differ across the world depending on economic wealth and related incomes. We can see that the more developed a region or a country is, the higher are both orientation towards fun, quality, health, individualization, and a need for diet, functional, organic, fresh, and convenient food. In other words, higher incomes imply more sophisticated choices of food products with various quality attributes, which are perceived from the perspective of more advanced consumer wants and needs. Both food perception and food choices depend not only on the level of economic development, but they are also driven by innovative actions of food producers competing very often for the specialized niche food markets. According to Rabobank (2014: 1-5) innovations in agro-food systems should concentrate primary on improved technologies and practices as well as on new business models. Process innovations are place specific as they are solutions to problems occurring in certain places, for example improving dairy production in India, developing aquaculture in Latin America, or local storage in Sub-Saharan Africa. On the contrary, product innovations, mostly because of international food brands, have much more global character. Although one might think that because of concentration of resources international companies can easier introduce new products, it is no longer so. Inventing products desired by consumers, differentiated and better ones than offered by the market rivals, becomes increasingly difficult. Meanwhile, retailers seek for exclusive products, and the world economic situation increases the risk aversion.
In this context, an interesting question arises, namely, whether occurrence of product innovations trends in the food markets depends on the level of economic development. Therefore, the purpose of this paper is to analyse how current trends in food product innovations are related to national incomes in the selected countries. An empirical analysis was performed using data on food product innovations provided by XTC World Innovation Panorama and the World Bank data on GNI levels. Firstly, the data and methods are described. Then, occurrence of the main food product innovations trends worldwide and in selected countries as well as their levels of the Gross National Income (GNI) are characterized. The next section of the paper contains findings on relationships between shares of innovative trends in food products and the GNI levels in the selected countries. Finally, a discussion of the results is provided and some conclusions are drawn.
Data and methods
Usually, we consider trend as long-term tendency of a given variable to change its value in one direction (Cieślak 2000) . However, for the purpose of this paper the term trend is viewed somewhat qualitatively as described in the Cambridge Dictionary, namely, as a general development or change in a situation or in the way that people are behaving. The analysis of producer trends is based on the study performed by XTC innovation. This study consists in segmentation of each food product launched in 2014 and 2013 in 40 countries. Each new product is precisely described regarding innovative features and then positioned on the XTC trends tree, which includes 5 axes within which 15 innovation trends in food products are extracted. The discerned axes are pleasure, health, physical, convenience, and ethics. Innovative products developed in various countries are assigned to different trends within each axis according to their attributes and prevailing utilities.
The axes comprise the following trends: The GNI is calculated as a total domestic and foreign output of country residents. It consists of gross domestic product and factor incomes earned by foreign residents, minus income earned in a domestic economy by non-residents (Todaro and Smith, 2011: 44) . Adjusted for purchasing power (PPP) it seems to be a fairly good reflection of the national income levels. To assure consistency with the calculated figures on the intensity of occurrence of the trends in food product innovations, also averages for 2013 and 2014 were computed, and then expressed in logarithms.
In order to test for existence of a relationship between intensity of occurrence of the FPITs and the levels of the GNI per capita, firstly the Pearson correlation coefficients were calculated, and secondly parameters of the following regression equation for each of the 15 FPITs identified were estimated:
where is a share of a FPIT (i = 1, …, 15) in a country, is a constant; is a logarithmized country's per capita GNI value; is a regression coefficient showing the mean change in the intensity of occurrence of a FPIT for one unit of the percentage change in the GNI level; and is an error term.
Food product innovation trends and the GNI levels in the analysed countries
The way how the currently observed food product innovation trends (FPITs) are extracted is based on a qualitative analytical approach. Intensity of occurrence of the described FPITs in the world food markets is shown in figure 2.
Among all innovative food products launched in the period 2013-2014 the variety of senses trend was represented to the highest degree, while the second most important trend was sophistication.
This is probably because food consumers all over the world mainly look for pleasure in their everyday lives, although they are not willing to spend too much money on products providing fun and exotic ones. The trend easy to handle, belonging to the convenience axis, was on the third place. Within this axis the nomadism trend was the least important. Innovative products representing natural and medical trends were being quite widely introduced to the world food markets, whereas vegetal products have been paid relatively little attention. The trends constituting the physical and ethics axes were represented to the lowest degree. The least occurring trends were ecology, cosmetic, and solidarity. The well-being and slimness attributes of the innovative food products there appeared to be more often observed than the cosmetic ones. The food product innovations related to ecology trend could be seen as somewhat rare considering the amount of attention paid by some societies to ecological aspects of the consumption. Table 2 contains shares of the particular trends in the overall number of food product innovations, which appeared in 14 analysed countries in the period 2013-2014. As it can be noticed there are considerable differences in the intensity of the FPITs' occurrence depending on the country. The variety of senses trend dominated in all of them (33.9% on average), but its importance in each country was visibly different, even if the degree of relative dispersion measured by coefficient of variation was the lowest as compared with the other trends (20.0%). The most erratic appeared to be occurrence of the cosmetic and solidarity trends (coefficient of variation 186% and 94.5%, respectively). The cosmetic trend was not present at all in 6 countries, while in Japan its share amounted to 4.4%, in Brazil and China to 1.1%, and in Poland to 0.9%. The solidarity trend was noticed the most in the United Kingdom (1.3%), Switzerland (1.2%) and Spain (1.0%), but it didn't occur in Mexico, China, and Poland. The shares deviated more than 50% from the mean concerning such trends as fun, exoticism, energy, well-being, vegetal, and ecology. Moderately dispersed (variation coefficients in the of range 30-40%) were shares of the following trends: easy to handle, sophistication, natural, medical, slimness, nomadism, natural, and time-saving.
It should be emphasised that excluding the variety of senses trend intensity of the other
FPITs occurrence varied across the countries also in terms of ranks. The most noticeable FPITs with shares above 10% were as follows:
 Germany -natural, sophistication and easy to handle;
 Spain -medical, easy to handle and sophistication;
 France -sophistication and easy to handle;  Italy -sophistication, natural and medical;
 the Netherlands -easy to handle and natural;
 Poland -easy to handle and medical;
 in the United Kingdom -sophistication  Switzerland -sophistication and easy to handle;
 Canada -sophistication and medical;
 the U.S. -natural, medical and sophistication;
 Brazil -medical, sophistication and easy to handle;
 Mexico -natural, medical and slimness;
 China -sophistication and medical;
 Japan -medical and sophistication. It is also interesting to note that when looking at the intensity of occurrence of a particular FPIT by country we can find that ecology trend was best represented in the U.S., cosmetic in Japan, solidarity in the UK, vegetal in the U.S., slimness in Mexico, nomadism in Brazil, energy, wellbeing in Japan, exoticism in the Netherlands, medical in the U.S., time saving in the Netherlands, fun in Spain, easy to handle in Spain, sophistication in France, and natural in the U.S.
The FPITs are supposed to reflect supply side of the food markets, and if so, a certain degree of uniformity in the intensity of their occurrence is not surprising. One of the possible reasons is the international food corporations innovativeness driving many worldwide consumers trends. Yet, the supply side of the food markets cannot be completely mismatched with its demand side, so the occurrence of the FPITs in various countries is likely to be influenced by some specific factors related to consumer preferences and incomes. Cross-country differences in the consumer preferences might result from cultural diversity and are difficult to measure. Also, explaining the way they may impact occurrence of the FPITs would be rather speculative. More probably, part of the observed variation in the intensity of the FPITs' occurrence should stem from differences in the levels of consumer incomes. Validity of such assumption is much easier to test as consumer incomes can be fairly well approximated by selected economic indicators. In this paper GNI per capita (PPP, current international $) is used. Its average levels in the analysed countries for the period 2013-2014 are shown in figure 3 . It has to be pointed out that in all analysed countries apart from China the per capita GNI levels were above the world average, which in 2015 amounted to $15011. In five of them, namely, Germany, the Netherlands, Switzerland, Canada, and the U.S the GNI per capita exceeded $40
thousand. In Spain, France, Italy, the UK, and Japan it was in the range of $30-40 thousand. In the rest of the countries, i.e. Poland, Brazil, Mexico, and China it was below $30 thousand. So, the dispersion of the GNI per capita levels in the set of the analysed countries seems to be high enough to look for its connectedness with the intensity of the FPITs' occurrence.
Relationships between the intensity of occurrence FPITs and the income levels in the analysed countries
In figure 4 values of correlation coefficients calculated for the intensity of the FPITs' occurrence and the GNI per capita levels in the analysed countries are presented. As it can be noticed 9 coefficients have positive signs and 6 negative ones. Ignoring statistical significance one can claim that the higher income of a country is, the more intensively some of the FPITs occur. This refers to exoticism, solidarity, ecology, easy to handle, sophistication, vegetal, natural, fun, and time saving. On the contrary, such FPITs as nomadism, medical, slimness, variety of senses, energy and well-being, as well as cosmetic seem to be relatively less occurring when a country income increases. The highest absolute values of correlation coefficients were obtained for the exoticism, nomadism, and solidarity trends, while the lowest for the time saving, fun and cosmetic trends. Of course, these results cannot be plausibly interpreted without statistical significance taken into account 1 . Unfortunately, only for 3 FPITs, i.e. exoticism, nomadism and solidarity, the relationships were found to be statistically significant (table 3) 2 . that the differences in GNI per capita level explain 46% of the variability in intensity of the occurrence of the exoticism trend. The respective R 2 values for the solidarity and the nomadism trends are lower, but they still exhibit a relatively high degree of explanation of variability in the intensity of their occurrence by the cross-country differences in the GNI per capita as the only variable considered.
Discussion and conclusion
More generally, assuming the FPITs are somehow compatible with consumer preferences, results of the analysis allow to argue that in countries where the level of economic development is higher the consumers more often look for food products, which they perceive as exotic, or providing opportunities to express their solidarity with certain values. At the same time, they are less interested in food products attributes typical for the nomadism trend symbolised by easiness of eating regardless conditions. Consequently, all this indicates prospective market opportunities in the food sectors along with the progress in economic development of countries.
Several interesting observations can also be made regarding shifts in importance of the axes comprising the FPITs, which seem to take place together with countries economic development.
First of all, increasing shares of the solidarity and ecology trends indicates that the ethics axis gains importance. This is happening mainly at the cost of physical axis as the slimness, cosmetic, as well as energy and well-being trends become less represented. Furthermore, there seem to be changes appearing within the pleasure, health and convenience axes too. Instead of food products embodying easiness of eating regardless conditions, consumers prefer time-saving and easy to handle ones. Also, the way of looking at the health attributes evolves, as ingredients benefiting health are no longer so strongly desired. Rather products, which improve and don't harm health, or have a positive influence on health because of being based on plants are preferred. Finally, it is worth mentioning that the variety of senses trend, which is currently the most intensively occurring FPIT worldwide, seems to be weakening as food product innovations, which are more eye-catching, providing fun, sophisticated, but most of all exotic -even if more expensiveincreasingly attract attention of the consumers in higher income countries.
A broader question is, why in higher income countries food product innovations become more connected with the ethics and less with the physical trend. To answer this question, not only incomes but also other key underlying factors driving this phenomenon should be taken into account such as consumer megatrends, which influence producer trends by creating new rules of functioning for food producers (Shaw, 2009 , cited in Zalega, 2013 . The consumer megatrends shaping also food consumption include: gerontologization of society, rejuvenating society, luxurization of consumption, lifestyle design, distanced (conscious) consumption, lazy (convenient) consumption, increasing mobility of people, centralization of consumption, information society or cybernetic consumerizm (resulting from social media, virtual consumption and multitasking), experience marketing, and avatarization of consumption (Zalega, 2013: 12-18 ).
Megatrends are induced by social, economic, political and technological changes, which occur in the developed countries and then emerge in other countries when they reach a certain levels of economic development. Most of them are connected with the change from the industrial to the post-industrial era characterised with an increasing role of knowledge and creativity, as well as with an empowerment of employees (Naisbitt 1982 , cited in Zalega, 2013 .
Particularly, because of rapid development of information technologies, new products are disseminated in a much faster way and last shorter on the market. Simultaneously, the information technologies affect market structures. New business are mostly global start-ups, boundaries of traditional branches are no longer relevant, sectors undergo recomposition, entry barriers disappear, transactional costs decrease, and there are more opportunities to reach new segments and markets, e.g. thanks to consumers outsourcing as the core of so-called global brain (Mróz, 2014: 18) .
It needs to be kept in mind, that in the recent several years the consumer trends have been profoundly influenced by the 2007-2008 global financial crisis. Since then, for many consumers buying things has no longer been in the centre of human activity. Some households due to money shortages and uncertain economic situation had to limit consumption. Consequently, an importance of discounters, a role of private labels, and demand for some services like repairing or distance learning increased, while the new ways of selling like short-term sales spaces (so called pop-up stores), new professions like advisors on reducing consumption and budget managers as well as new, simpler and environmentally friendly packaging emerged. Besides, the hierarchy of products has changed, e.g. relaxing beverages replaced the energetic ones, and producers, also the local ones, finally began to respond to the slow food movement needs (Mróz, 2014: 16) .
Changes in the consumer trends should be observed with particular attention paid to (Drucker, 2002: 29-34  process needs, e.g. free media thanks to advertising;  industry and market changes, which are usually neglected by the existing companies, so newcomers can benefit for a long period of time;
 demographic changes, reactions to which can be planned much earlier than they occur;  changes in the consumer behaviour, e.g. in the attitude towards health;
 new knowledge requiring careful analysis of user needs and capabilities before product innovations are introduced into the markets.
In this context, food innovators must look, ask and listen using simultaneously their analytical and creative abilities (Drucker, 2002: 35) . According to Nielsen (2014: 25) what matters the most is the compatibility between a demand driven focus, and a discipline regarding organization and decision making. However, such microeconomic approach should be reconciled with macroeconomic perspective, especially in terms of economic development of countries and related levels of the consumer incomes. The analysed intensity of occurrence of the FPITs in selected countries shows its connectedness with the GNI per capita levels. This refers especially to the nomadism, exoticism and solidarity trends. So, in the higher income countries consumers are more eager to try new, different tastes and recipes from abroad, as well as through their purchasing decisions are willing to support disadvantaged people, or want to avoid harming the human rights.
Also, they seem to be less interested in easiness of eating regardless conditions. Hence, it can be surmised that the level of economic development determines the kind of food innovations and related quality of food consumption. This also means that after reaching a certain threshold income,
